Introduction Intravenous immunoglobulin (IVIG) has been shown to be effective in treating steroid-refractory dermatomyositis (DM). There remains no evidence of its cost-effectiveness in Thailand. Objective Our objective was to estimate the cost utility of IVIG as a second-line therapy in steroid-refractory DM in Thailand. Methods A Markov model was developed to estimate the relevant costs and health benefits for IVIG plus corticosteroids in comparison with immunosuppressant plus corticosteroids in steroid-refractory DM from a societal perspective over a patient's lifetime. The effectiveness and utility parameters were obtained from clinical literature, meta-analyses, medical record reviews, and patient interviews, whereas cost data were obtained from an electronic hospital database and patient interviews. Costs are presented in $US, year 2012 values. All future costs and outcomes were discounted at a rate of 3 % per annum. One-way and probabilistic sensitivity analyses were also performed. Results Over a lifetime horizon, the model estimated treatment under IVIG plus corticosteroids to be cost saving compared with immunosuppressant plus corticosteroids, where the saving of costs and incremental quality-adjusted life-years (QALYs) were $US4738.92 and 1.96 QALYs, respectively. Sensitivity analyses revealed that probability of response of immunosuppressant plus corticosteroids was the most influential parameter on incremental QALYs and costs. At a societal willingness-to-pay threshold in Thailand of $US5148 per QALY gained, the probability of IVIG being cost effective was 97.6 %. Conclusions The use of IVIG plus corticosteroids is cost saving compared with treatment with immunosuppressant plus corticosteroids in Thai patients with steroid-refractory DM. Policy makers should consider using our findings in their decision-making process for adding IVIG to corticosteroids as the second-line therapy for steroid-refractory DM patients.
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Key Points for Decision Makers
Intravenous immunoglobulin (IVIG) plus corticosteroids could be perceived as a cost-saving second-line treatment for steroid-refractory patients with dermatomyositis (DM) in Thailand.
Policy makers should consider using our findings in their decision-making process for adding IVIG to corticosteroids as the second-line therapy for steroidrefractory DM patients.
Background
Dermatomyositis (DM) is an idiopathic inflammatory disorder characterized by inflammation of the skeletal muscles, with proximal muscle weakness and a distinctive skin rash [1] . It is a rare disease, with a low incidence and prevalence. The incidence estimates range from 0.14 to 1.4 cases per 100,000 person-years [2] [3] [4] [5] [6] [7] , and prevalence ranges from 5.9 to 21.42 per 100,000 population [2, 4, 6] . DM affects all ages, but females are affected twice as often as males [5] . The onset of the disease in adults is most common in those aged 50-70 years [8] . The life-threatening nature of DM as a result of muscle weakness and visceral involvement is associated with increased morbidity and mortality rates [9, 10] . Progressive muscle weakness may cause permanent disability. Approximately 15-20 % of cases of DM are associated with malignancy [2, 11] .
The goal of DM therapy is to improve muscle strength and function in activities of daily living and to ameliorate muscular manifestations [12] . Corticosteroids are the preferred first-line treatment [10, 13, 14] . The goal of this therapy is to maintain steroid-responsive patients in a state of remission at the lowest dose with the lowest number of adverse effects (AEs). To achieve this, a steroid-sparing immunosuppressant, such as azathioprine or methotrexate, may be added [15, 16] . However, a number of studies have shown that about 30-50 % of patients using combinations of prednisone, immunosuppressants, and plasma exchange became resistant to the aforementioned therapies and remained disabled [17] . In the disease state where immunosuppressive therapies are inadequate to produce a response or improve muscle strength, intravenous immunoglobulin (IVIG) may be recommended as a second-line drug [13, 15, 16, 18] .
In 2011, it was proposed that IVIG be added with additional indications (of which aggressive DM was one) to the Thailand National List of Essential Medicines (NLEM). The main issues are the high cost of IVIG and the chronic nature of DM, requiring patients to use it intermittently throughout their lifetimes. Thus, it has significant implications for the national budget. To date, no evidence has been reported for the cost effectiveness of these immunotherapeutic agents in steroid-refractory DM. The objective of this study was to estimate the cost utility of IVIG as a second-line therapy in steroid-refractory DM patients in Thailand.
Methods

Overall Description of Cost-Utility Analysis
A cost-utility analysis was performed to estimate the costs and health outcomes of IVIG plus corticosteroids versus immunosuppressant plus corticosteroids over a lifetime in steroid-refractory DM patients. A Markov model was built based on a hypothetical cohort of patients with steroid-refractory DM (defined as no objective benefit or no remission within 3 months of starting steroid therapy [13, 14] ) at the age of 40 years based on the average age of patients in clinical studies [19, 20] . The treatment sequence used in the model was based on literature review [13-16, 18, 21] and was confirmed by two neurologists as being applicable in Thailand. This study was undertaken using a societal perspective as recommended by Thailand's Health Technology Assessment (HTA) guideline [22] . A cost-utility analysis was performed to arrive at the incremental cost per quality-adjusted life-year (QALY) gained for IVIG plus corticosteroids versus immunosuppressant plus corticosteroids. The study protocol was approved by the Ethics Committees of Naresuan University and Ramathibodi Hospital, Mahidol University.
In order to define the scope of the study, key stakeholders, including representatives from the Royal College (neurologists) and the pharmaceutical industry as well as policy makers, payers, patients, and health economists, were invited to participate in two meetings. The first meeting focused on defining the scope of the study and model approval. The model was developed to mimic disease progression in DM and clinical practice. It was judged and revised through consultations with two neurologists with expertise in DM and a health economist. The second meeting was hold to reach agreement on model input values and the sources of all parameters. Figure 1 shows the model structure for IVIG plus corticosteroids. The model consisted of four health states, including 'symptom/no response/relapse' (S), 'remission' (RM), 'disability' (DB), and 'death' (D). The health state 'S' was categorized into three sub-health states based on response to initial treatment as (1) initial treatment (S1), (2) no response/relapse (S2) (including no response to the treatment or relapse after remission), and (3) no response after additional IVIG or immunosuppressant (S3). Response was assessed with a modified Medical Research Council (MRC) scale to measure muscle strength. It was performed on 18 proximal muscle groups and graded on a scale of 0-5, with a healthy state represented by a score of 90 [19, 20, 23] . Remission was defined as spontaneous improvement of DM symptoms, and an increase of total MRC scores of five or more [19, 20] . Disability was defined as someone who is unable to perform several routine activities of daily living due to physical problem(s) (expert opinion). Relapse was defined as recurrence of disease activity (as determined by clinical or biochemical parameters) after remission in the absence of an alternative etiology [24, 25] .
Economic Model
For IVIG plus corticosteroids treatment, all patients entered the model at the initial IVIG plus corticosteroids health state (S1). Each state represented a 12-week cycle based on the duration of assessment and follow-up period [19, 20] . After the end of initial treatment, patients who responded to treatment moved to the remission state (RM), and were assumed to switch to corticosteroids alone.
Patients not responding to initial treatment were assumed to receive additional IVIG plus corticosteroids (S2) for another cycle. After the second cycle of IVIG, patients who responded to the additional IVIG plus corticosteroids moved to the remission state (RM), and were assumed to receive corticosteroids alone for the subsequent 12-week cycles until they relapsed or died (D). Patients who relapsed after corticosteroids alone were assumed to receive additional IVIG plus corticosteroids (S2) for a cycle. Patients not responding to additional IVIG treatment (S2) were assumed to switch to immunosuppressant plus corticosteroids (S3) until they were disabled (DB) or dead (D).
The model structure for immunosuppressant plus corticosteroids treatment was similar to that of IVIG plus corticosteroids, except that treatments with IVIG were replaced with an immunosuppressant in states S1 and S2, and an immunosuppressant was added to corticosteroids in the RM state.
The economic model was based on the following assumptions:
• The population entering the models was not disabled.
• The long-term use of IVIG was not associated with a declining effect of the drug; the dose of IVIG was thus assumed not to increase in order to give the same therapeutic effect.
• All patients would have a chance of receiving IVIG of at least twice, and when an individual did not respond to IVIG in state S2, the individual would not have a chance to receive the next IVIG. This was based on the evidence that additional IVIG is not likely to be effective if there is no improvement by the end of the second infusion [13, 26] .
• All patients would have a chance to receive life-long IVIG if they responded to IVIG after all relapses.
• After IVIG use for induction of remission, if the patients responded to IVIG, the treatment would be switched to corticosteroids alone for maintenance therapy until they relapsed. This was based on draft DM guidelines for IVIG use, reflecting the real practice in Thailand. Furthermore, patients who were steroid resistant may respond again to steroids after a few infusions of IVIG [27] .
• Immunosuppressants used in these models included azathioprine and methotrexate. The proportion of immunosuppressant use between azathioprine and methotrexate was 50:50 based on real-world practice in Thailand (expert opinion).
• Patients were assumed to be disability free during the RM state, which was based on expert opinion where patients in the RM state would respond well to treatment, resulting in spontaneous symptom improvement.
• Patients who received immunosuppressant plus corticosteroids after not responding to additional IVIG (S3) would not have a chance to return to the RM state. This was because treatment with immunosuppressant plus corticosteroids during the S3 sub-health state to control symptoms and slow the progression to disability was inadequate to substantially increase muscle strength or return to complete remission [14, 28] .
• Based on a lack of evidence that continued therapy with low-dose corticosteroids or an immunosuppressant can prevent further disease progression in an unresponsive patient [13] , it was assumed that disabled patients did not respond to any immunotherapeutic agents and would not have a chance to receive any immunotherapeutic agents.
• The AEs were assumed to have no effects on costs, mortality, or quality of life (QOL) because IVIGrelated AEs were generally minimal and tolerable [10, 28, 29] .
Clinical and Utility Data
Clinical and utility data were derived from literature reviews, medical records, patient interviews, and expert opinion. The process for eliciting expert opinion was included in the aforementioned stakeholder meetings. We used a consensus elicitation method to obtain expert opinion by asking two neurologists to provide model input values and sources of model parameters.
Response Rates
The relative response rate for IVIG compared with placebo for steroid-refractory DM was taken from a meta-analysis of two randomized controlled trials (RCTs) [19, 20] In terms of the response rate for immunosuppressant plus corticosteroids, no previous studies have been conducted to compare immunosuppressant alone or in combination with corticosteroids versus placebo or IVIG. We assumed that the response rate for immunosuppressant plus corticosteroids was similar to the pooled placebo response rate of 42.3 %, which was calculated from Dalakas et al. [19] and Miyasaka et al. [20] . The pooled placebo response rate was not statistically significantly different from the pooled response rate of immunosuppressants (cyclosporine and methotrexate), which was calculated from Vencovský et al. [30] (Appendix Supplement 1).
Relapse Rates
Only the study by Ponyi et al. [31] reported a relapse rate and was able to be translated into time to relapse. The author plotted cumulative relapse-free proportions of 35 adult DM patients against the follow-up time using the Kaplan-Meier method. The 86-month relapse rate in this curve was 52 %, which was equivalent to a 12-week relapse rate of 2.53 %. The constant relapse rate of 2.53 % for IVIG plus corticosteroids responder health state (from state RM to S2) was assumed to be equivalent to that for the immunosuppressant plus corticosteroids responder health state in each cycle (Table 1) .
Disability
In order to reflect the Thai context, we derived disability data from those of DM patients from a medical school hospital where we reviewed the medical records from January 2009 to December 2011. Given the rare condition, we included patients with DM, polymyositis (PM), or chronic inflammatory demyelinating polyneuropathy (CIDP) to obtain time to disability because progressions of disability in these three conditions were similar according to disease characteristics and expert opinion. We used the MRC scale as a proxy of disability outcome evaluation because patient data related to the definition of disability could not be extracted from their medical records. A disabled patient was defined as an MRC scale for one muscle group of B3. As a result, among 99 patients, 28/46 (60.87 %), 19/24 (79.17 %), and 24/29 (82.76 %) of DM, PM, and CIDP patients were disabled, respectively (International Classification of Diseases, version 10 [ICD-10] codes were M331 for DM, M332 for PM, and G618 and G619 for CIDP). No significant difference between times to disability was observed for patient groups using the logrank test. The time to disability for each disease was assumed to be similar and was pooled together to calculate the probability of becoming disabled in patients not responding to therapy. Exponential survival analysis was fitted to these data to allow extrapolation. The probability of becoming disabled in patients not responding to therapy in all health states was 0.098 (Table 1 ).
Mortality
The risk of death was estimated by multiplying the relative risk by the Thai age-specific mortality rate (ASMR) [32] . A number of studies have shown increased mortality in patients with DM, but reports have not been consistent. A wide range of standardized mortality ratios (SMRs) or relative risks have been reported from 2.10 to 7.63 [11, 33, 34] . In base-case analysis, we used SMR of 2.10, which was derived from data from a large population-based cohort including 392 patients with DM in Sweden, from 1963 through 1983 [11] . The SMRs from other studies were not used because of a mixed population of DM and PM patients [34] , and a high mortality rate (SMR 7.68) [33] , which was considered to be an outlier when compared with previous studies [11, 34] .
Utilities
No previous studies have reported DM-specific utility data or any health-related quality of life (HRQoL) suitable for conversion into utility values. Consequently, utility values were derived from the Thai EuroQol-5D (EQ-5D) questionnaire [35] in patients at a medical school hospital from April to May 2012. Given the rare nature of DM, which affects a small proportion of the population, we included patients with DM and PM to obtain utility data. Based on disease characteristics and expert opinion, we assumed that QOL for DM and PM would be similar in terms of progression of disability and severity. The utility data were obtained from pre-disabled and disabled patients. No significant difference was found between utility scores of patient groups using a non-parametric Mann-Whitney test. The utility scores for each disease in pre-disabled patients were assumed to be similar and were pooled together to calculate the utility scores. The utility scores of pre-disabled and disabled patients were 0.677 and 0.105, respectively (Table 1 ) (Appendix Supplement 2).
Cost Data
This study was undertaken from the societal perspective; therefore, cost data included both direct medical and direct non-medical costs. We assumed that lost or impaired ability to work or engage in leisure activities due to morbidity would be captured in the disutility of QALYs; therefore, indirect costs were not included so as to avoid double counting [36] . In our model, we calculated health resource use and healthcare costs from different sources, including a hospital database, local standard costs, and patient interviews. Costs were divided into two main groups that consisted of costs in pre-disabled and disabled patients to reflect the difference in costs between the two groups of patients. All costs were converted to $US, year 2012 values ($US1 = Thai baht [THB] 31.08), using the consumer price index (CPI) [37] . Direct medical costs included drug costs and outpatient department (OPD) and inpatient department (IPD) visit costs. OPD and IPD costs were obtained from the outpatient and inpatient department database of a medical school hospital from 2009 to 2011. These data included all records of resource use for OPD and IPD medical visits. Of 69 patients, 28/45 (62.22 %) and 19/24 (79.17 %) of DM and PM patients were disabled, respectively. The frequencies of OPD medical visits were 19.25 and 15.26 visits per year, and that of IPD medical visits were 0.33 and 0.32 visits per year in pre-disabled and disabled patients, respectively. OPD service costs were $US1672.92 and $US1326.17 per year, whereas IPD service costs were $US423.95 and $US420.21 per year in pre-disabled and disabled patients, respectively (Table 1 ). No significant difference was observed in medical costs between the patient groups. Annual direct medical costs of pre-disabled and disabled patients with DM and PM were calculated from actual charges from the medical school hospital database. A cost-to-charge ratio of 0.73, derived from a Ministry of Public Health Network of Unit Cost report in 2011 [38] , was applied to convert hospital charges to costs.
The drug cost was based on dose, frequency, and cost per treatment. The IVIG dose was based on clinical guidelines for DM treatment [13-16, 18, 21] . The cost for IVIG was provided by the National Health Security Office (NHSO) in 2011 values (5 % w/v 100 mL/vial = $US176.29). Based on a 2 g/kg/course [14, 28] and a patient weight of 50 kg, the total cost per IVIG administration was calculated as $US3525.74 per 12-week cycle. The cost for corticosteroids was obtained from the reference price database of the Drugs and Medical Supplies Information Center (DMSIC) in 2010 values (prednisolone $US0.01/5 mg tablet) [39] . Based on a prednisolone dosage of 60 mg/day [13, 14] , the total cost was calculated as $US10.70 per 12-week cycle. The costs for immunosuppressants were also obtained from the DMSIC in 2010 values (azathioprine $US0.55 per 50 mg tablet, methotrexate $US0.18 per 2.5 mg tablet) [39] . Based on a 50:50 proportion of immunosuppressant use and dosages of azathioprine 100 mg/day and methotrexate 20 mg/week [13, 14] , the total cost for immunosuppressants was calculated as $US54.47 per 12-week cycle.
Direct non-medical costs, including those for transportation, meals, and accompanying person real income loss, were obtained from standard cost lists from the HTA by Riewpaiboon [40] and multiplied by total number of visits for each patient, as obtained from the hospital database. These were $US4.62, $US1.70, and $US3.10 per visit, respectively. Other direct non-medical costs, including accessories, home renovation, and nursing home, were obtained through questionnaires completed by DM and PM patients and their relatives. Among ten patients, 5/7 (71.43 %), 1/3 (33.33 %) of DM and PM patients were predisabled, respectively. The total costs of facilities per year were $US48.26 and $US214.50 in pre-disabled and disabled patients, respectively, and the total costs of nursing homes for disabled patients was $US3096.86 per year. All cost parameters are presented in Table 1 .
Analyses
Base-Case Analysis
The Markov model was simulated to calculate the expected lifetime costs and outcomes for each intervention in steroid-refractory DM patients. The results were presented as incremental cost per QALY gained for IVIG plus corticosteroids versus immunosuppressant plus corticosteroids in second-line therapy to determine an incremental costeffectiveness ratio (ICER). Both costs and effects were discounted at a rate of 3 % per annum. The interpretation of cost effectiveness of the findings was based on the willingness-to-pay (WTP) threshold set by the Subcommittee for Development of the NLEM in Thailand in 2013 of 1.2 times the gross national income (GNI) per capita per QALY gained (or $US5148 or THB160,000 per QALY gained) [41] .
Sensitivity Analysis
One-way sensitivity analyses were performed to identify the effects of altering parameters within plausible ranges, including all clinical effects, costs, utilities, and discount rates. The one-way sensitivity analysis results are presented using tornado diagrams (Figs. 2, 3) . Probabilistic sensitivity analysis (PSA) was conducted to simultaneously examine the effects of all parameter uncertainty using a Monte Carlo simulation, performed using Microsoft Ò Excel 2003 [42] and run for 1000 simulations. The results of the PSA are presented as cost-effectiveness acceptability curves (Figs. 4, 5) . The expected net monetary benefit (NMB) was calculated for WTP threshold of the NLEM 2013 in Thailand to show the probability that IVIG is cost effective for monetary values that a decision maker might be willing to pay. We also performed threshold analysis by varying the response rate of immunosuppressants to determine the change in ICER.
Results
Base-Case Results
Under base-case analysis over a patient's lifetime, the total costs for the IVIG plus corticosteroids and immunosuppressant plus corticosteroids were $US45,386 and $US50,124, respectively, while the estimated QALYs were 6.297 and 4.333, respectively. The model estimated the saving of costs and incremental QALYs for IVIG plus corticosteroids compared with immunosuppressant plus corticosteroids to be $US4739 and 1.964 QALYs, respectively. Treatment with IVIG plus corticosteroids was both more effective and less costly; therefore, it is considered dominant ( Table 2 ). Figures 2 and 3 show the results of the one-way sensitivity analyses. The most influential parameter on incremental QALY and cost was the probability of response to immunosuppressant plus corticosteroids. When the probability of response to immunosuppressant plus corticosteroids was varied from 0.423 to 0.130 and 0.716, Fig. 2 A tornado diagram showing the change in the incremental QALYs attributable to the change of each individual parameter. DM dermatomyositis, IVIG intravenous immunoglobulin, Prob. probability, QALYs quality-adjusted life-year the incremental QALY shifted to 3.290 and 0.685 QALY, and the incremental cost shifted to -$US11,305 and $US1600, respectively. Figure 4 is a graphical representation (scatter plot) of the incremental costs and QALYs for IVIG plus corticosteroids versus immunosuppressant plus corticosteroids. The majority of incremental cost and QALY pairs fell to the lower-right quadrant. This shows that IVIG plus corticosteroids is cost effective (dominant). Figure 5 presents the results of the PSA in the form of cost-effectiveness acceptability curves. This shows the probability that an intervention is cost effective at different decision thresholds. At a societal WTP threshold in Thailand of 1.2 GNI per capita per QALY gained (or $US5148 or THB160,000 per QALY gained), the probability that IVIG plus corticosteroids is cost effective is 97.6 %. In addition, the threshold analysis showed that the use of IVIG plus corticosteroids was changed from dominant to not cost saving and not cost effective when the response rate to the immunosuppressant was increased by approximately 52 and 80 %, respectively.
Sensitivity Analyses
Discussions
The use of IVIG plus corticosteroids as a second-line therapy was both more effective and less costly than Fig. 3 A tornado diagram showing the change in the incremental cost attributable to the change of each individual parameter. DM dermatomyositis, IPD inpatient, IVIG intravenous immunoglobulin, OPD outpatient, Prob. probability Fig. 4 Cost-effectiveness plane of IVIG plus corticosteroids in base-case scenario. IVIG intravenous immunoglobulin, QALY quality-adjusted life-year immunosuppressant plus corticosteroids for steroid-refractory DM patients. It could be perceived as a cost-saving treatment for steroid-refractory DM patients throughout the patient's lifetime in Thailand, given the WTP value. Our study is the first economic study evaluating the cost effectiveness of adding IVIG to corticosteroids in steroidrefractory DM patients. A cost-effectiveness study conducted in DM patients was previously published; however, it was conducted in juvenile DM, compared intermittent high-dose intravenous corticosteroids with oral corticosteroids, and was not specific for steroid-refractory DM patients [43] . We believe that the cost-saving findings result mainly from the effect of IVIG, which is twofold higher than that of an immunosuppressant. We recognize that the assumption that the response rate for the immunosuppressant is equivalent to that of the placebo is a major assumption in this study. Therefore, we conducted a threshold analysis and found that the response rate needed to increase approximately 80 % to reach the WTP threshold. We thus ensured that our assumption did not influence our findings.
Our findings showed that the results were robust to changes in utility value of disability as demonstrated by one-way sensitivity analysis. The low utility score for the disabled state when compared with the pre-disabled state may result from difficulties in self-care and activities of daily living experienced by disabled patients who might assess their level of severity to be high as a result of limited public facilities (i.e. transportation, toilet) in Thailand. In addition, 55 % of patients with myositis, including DM, had moderate (requires some help, but able to walk unassisted) to severe (requires constant nursing care and attention, bedridden, incontinent) disability [44] . Therefore, disabled DM patients could have severe problems with self-care and usual activities, resulting in a low utility value. This emphasizes the need for policy makers to give steroid-refractory DM patients access to IVIG.
The strength of our study is the high validity of our findings for several reasons. First, key stakeholders such as representatives of the Royal College, policy makers, payers, patients, and researchers were invited to participate in two meetings to share their ideas and concerns in relation to the study. Second, where possible, we endeavored to use local data to reflect the Thai context in the analysis. We obtained utility data and direct non-medical costs from patient interviews, and time to disability from medical ICER incremental cost-effectiveness ratio, IV intravenous, QALY, quality-adjusted life-year a $US, year 2012 values record reviews at a medical school hospital. These ensure our results are more reliable for the Thai context. Finally, our study was conducted in accordance with Thailand's HTA guideline [22] , and the reported results were also assessed by peer reviewers who were members of the Health Economic Working Group under the Subcommittee for Development of the NLEM. A number of assumptions and limitations in our study should be discussed. First, DM is a rare condition affecting a small number of the population. We therefore included patients with DM, PM, and CIDP to obtain some input parameters. To our knowledge and from the expert opinion received, the disability progressions in the three conditions are similar; therefore, we obtained time to disability for those diseases. In addition, input parameters related to disability and severity, including utility data and direct non-medical costs from DM and PM patients were pooled because their level of severity was similar. However, further studies conducted specifically in DM patients are needed to ensure the credibility of the research results. Second, efficacy data used in the model were obtained from RCTs with short-term follow-up [19, 20] . This would only show the immediate impact of treatment on outcomes. Future clinical studies may require longer periods of follow-up to measure the long-term effects. However, when the upper bound of the most influential parameter (the probability of response to treatment in immunosuppressant plus corticosteroids assumed from the pooled placebo response rate of IVIG studies) [19, 20] was used in the model, IVIG plus corticosteroids was still cost effective at a WTP threshold in Thailand. Third, the costs of treatment for AEs were not considered in the study. In particular, corticosteroids and immunosuppressants may result in more adverse drug events or side effects. However, we believe that the use of IVIG plus corticosteroids would still be cost effective, even when parameters related to AEs were incorporated. The reason is that available data indicate that IVIG has a good safety profile [10, 28, 29] , particularly in comparison with immunosuppressants or corticosteroids. Finally, the direct medical costs of the interventions were obtained from a medical school hospital database. It may not reflect actual clinical practice for all institutional practice sites in Thailand. However, only a small number of hospitals have specialists in rheumatology or dermatology with experience in diagnosing and treating DM. It seems reasonable to assume that it represents hospitals providing DM patient treatment services.
Our findings suggest that IVIG plus corticosteroids is cost saving for steroid-refractory DM patients as a secondline therapy in base-case analysis. Policy makers should consider using our results to support decision making. However, cost-effectiveness analysis is not the only tool in the decision-making process. A budget-impact analysis should be conducted to predict future expenditure.
Conclusions
The use of IVIG plus corticosteroids was both more effective and less costly than immunosuppressant plus corticosteroids for steroid-refractory DM patients. It could be perceived as a cost-saving treatment for steroid-refractory DM patients throughout the patient's lifetime. Policy makers should consider using our findings when making decisions about adding IVIG to corticosteroids as a secondline therapy for steroid-refractory DM patients.
